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Introduction
In this note, we use data from a randomized experiment to analyze the impact of a program which makes modest cash transfers on the incidence of anemia among women of childbearing age in poor households in rural Ecuador. Virtually every country in Latin America has a cash transfer program. In many cases, including in Ecuador, Brazil, Colombia, and Mexico, the cash transfer program is the biggest safety net program in the country, covering millions of poor households and accounting for as much as half a percentage point of GDP (Fiszbein and Schady, 2009 ).
Iron deficiency anemia is the most prevalent nutritional deficiency in the world. The World Health Organization estimates that over 2 billion people in the developing world suffer from anemia because of iron deficiency (FAO/WHO, 1992; World Health Organization, 2009 ).
Prevalence rates are thought to be particularly high among pregnant women and young children.
Severe anemia substantially increases the risk of death during pregnancy and childbirth (Rush, 2000) , and the World Health Organization estimates that it contributes to 20% of maternal deaths (World Health Organization, 2009 ). Anemia during pregnancy may also have negative consequences for children after birth. Children born to anemic mothers are more likely to have low birthweight, and to be born with low levels of iron (Bondevik et al., 2001; Friedman et al., 2009; Levy et al., 2005) . Anemia in infancy has been identified as a risk factor for infant mortality (Van Eijk et al., 2007) .
Traditionally, efforts to combat anemia in developing countries have focused on fortification or iron supplementation. A distinguished panel of economists rated the provision of micronutrients, in particular the provision of dietary supplements to combat anemia, as the second most cost-effective intervention in development, after policies to combat the spread of HIV/AIDS (Copenhagen Consensus, 2008) .
Intervention, data, and identification strategy
Ecuador has a long tradition of making cash transfers to poor households. The program we study in this paper, known as the Bono de Desarrollo Humano (BDH) covers approximately 40% of the population of Ecuador. It is thus proportionately larger than any other cash transfer program in Latin America, including the well-known (and much-studied) PROGRESA program in Mexico, and Bolsa Familia in Brazil. During the period we study, the BDH made transfers of US $15 to eligible households on a monthly basis. (Ecuador adopted the US dollar as national currency in January 2000.) These transfers account for approximately 10% of the total consumption of the average recipient household, are made to women, and come with no strings attached (Fiszbein and Schady, 2009) .
Ecuador is divided into provinces, cantons, and parishes. The BDH evaluation was carried out in six of the 22 provinces in Ecuador-three coastal provinces and three provinces in the highlands. Within these provinces, all rural parishes were assigned to treatment and control groups by a randomized lottery. the lottery reported that they received BDH transfers. In all three survey waves, the enumerators were not told whether respondents were part of the sample of lottery losers or winners.
Hemoglobin levels were measured in the field using a finger prick and portable photoreflectometers. Data were collected on children and their mothers. Because higher levels of hemoglobin are required at greater elevation above sea level, we adjusted hemoglobin levels for differences in elevation across parishes prior to analysis using procedures published by the US Center for Disease Control (CDC, 1989); elevation was measured at the household level using handheld Global Positioning System (GPS) units. We use cut-offs determined by the Center for Disease Control in determining anemia. 3 We obtained similar results using the first follow-up survey if, in addition to adjusting hemoglobin status for elevation, we also adjusted for pregnancy status; however, the results we report do not adjust for pregnancy because the second follow-up survey did not ask women whether they were pregnant at the time. Table 1 shows that anemia is a serious health problem in the population we study: 59% of women were anemic at baseline. The table also shows that random assignment successfully equated the baseline characteristics of lottery winners and losers. The coefficient on the fraction anemic implies a difference of less than one percentage point between lottery winners and losers.
There are no differences between lottery winners and losers in terms of age, months since last pregnancy, education, score on a vocabulary recognition test, or the likelihood that a household had access to piped water. There are no differences in the dates at which lottery winners or losers were interviewed, an important consideration if there are seasonal effects in hemoglobin levels -as could be the case, for example, if there were differences over the course of the year in available foodstuffs, or in the incidence of infectious diseases. 4 Attrition (loss to follow-up) is reasonably low in our study. Of the 1702 mothers in the original sample, 176 (10.3%) were missing at first follow-up, and 301 (17.7%) were missing at second follow-up. Attrition in both follow-up surveys is uncorrelated with the random assignment to treatment or control groups. 5 3 Women of childbearing age are considered anemic if their hemoglobin level is below 12 g./dl. These values are based on the 5 th percentile from the third National Health and Nutrition Examination Survey (NHANES III), which excluded persons who had a high likelihood of iron deficiency (CDC, 1998) . The World Health Organization uses the same cut-off for anemia. 4 Results are very similar if we conduct the balance tests only on those women with no missing covariate information, which is the sample we use for the regressions that include controls in Table 2 below. 5 In a regression of a dummy variable for women who attrited between baseline and first follow-up on a dummy for lottery winners, the coefficient on lottery winners is -0.02, with a robust standard error of 0.02; in a comparable regression for women who attrited between the first and second follow-ups the coefficient on lottery winners is also -0.02, with a robust standard error of 0.02.
Missing hemoglobin data is a second potential source of concern. Relatively few women, corresponding to 4.2% at baseline, 16.8% at first follow-up, and 7.7% at second follow-up are missing hemoglobin data. In every survey wave, missing hemoglobin is uncorrelated with treatment assignment in our data. 
Results
Given the random assignment by the lottery, identification is straightforward. Intent-to-treat estimates compare outcomes for lottery winners and losers. We also present instrumental variables estimates of the impact of the BDH on the hemoglobin status of women. In these estimates, receiving BDH transfers is instrumented with the random assignment by the lottery.
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These are the average effects of the treatment on women for whom the probability of receiving transfers was affected by the lottery (Imbens and Angrist, 1994; Angrist et al., 1996) . 8 All standard errors adjust for clustering at the level of the parish, the primary sampling unit in the evaluation. Table 2 presents BDH effects, separately by survey wave (first or second follow-up),
outcome (hemoglobin level or anemia), and estimation technique (intent-to-treat or instrumental variables).
Results from the first follow-up show that lottery winners had hemoglobin levels that were 0.34 g./dl. higher than lottery losers, and were 13% points less likely to be anemic. The IV results imply increases in hemoglobin levels of 0.39 g./dl. among treated women, and reductions in anemia of 12% points. Results from the second follow-up show that BDH lottery winners had hemoglobin levels that were 0.13 g./dl. higher than lottery losers, although this difference is not significant, and a reduction in anemia of 9% points, a result that is significant at the 6% level.
The IV results imply reductions in anemia of 21% points. The results for both survey waves are insensitive to the addition of more or less controls, as expected given the random assignment; they are insensitive to alternative ways of trimming the data (the results in Table 2 trim the top 6 In a regression of a dummy variable for women who are missing hemoglobin data at baseline on a dummy variable for lottery winners the coefficient on lottery winners is 0.0005, with a robust standard error of 0.13; in a comparable regression at first follow-up, the coefficient on lottery winners is -0.06, with a robust standard error of 0.07; and in a comparable regression at second follow-up the coefficient on lottery winners is -0.001, with a robust standard error of 0.02. 7 The t-statistic on the excluded instrument in the regression with all controls is 26.6 in the first follow-up, and 7.8 in the second follow-up. 8 As is well known, in a regression without covariates, the IV estimate is equal to the intent-to-treat estimate divided by the difference in the probability of receiving BDH transfers between lottery winners and lottery losers.
and bottom 1 percent of the data on hemoglobin levels, as these appear to be cases of measurement error); finally, the results for the first follow-up survey, but not the second followup survey, are also robust to alternative definitions of anemia. 
Conclusion
Anemia is a serious public health problem for poor people (especially, poor women and children)
in the developing world. In the population we study, 59% of women of reproductive age suffer from anemia.
There are a number of papers that analyze the effect of cash transfers on child (rather than adult) health and nutrition in Latin America, including anemia (Gertler, 2004; Hoddinott, 2008; Maluccio and Flores, 2005; Paxson and Schady, 2010 ), but we are not aware of any studies that focus on the effect of cash transfers on anemia among adults. We show that a modest cash transfer, equivalent to about 10% of the total consumption of the average recipient household, substantially reduced anemia among women of childbearing age in rural Ecuador. We do not know what features of the cash transfer program in Ecuador accounts for the impressive effects on anemia, and suggest that this is an important area for future research. Source: Author´s calculations based on BDH evaluation data Note: Coefficients, standard errors adjusted for clustering at the parish level (in brackets) and sample size (in curly brackets). In the instrumental variables regressions, receiving BDH transfers at the time of the survey is instrumented with assignment by the BDH lottery. The t-statistic on the excluded instrument in the regression with all controls (specification 3) is 26.6 in the first follow-up, and 7.8 in the second follow-up. Specifications (1) include no controls; specifications (2) include a cubic in age, the woman's years of schooling, the number of children in the household, and the months since the last pregnancy; specifications (3) supplement this with the baseline elevation-adjusted hemoglobin level. Differences in sample sizes across specifications are a result of missing data on covariates; differences in sample sizes between the intent-to-treat and instrumental variables regressions are a result of missing data on whether or not a woman received BDH transfers (as opposed to being assigned to the treatment group by the lottery). All standard errors adjust for clustering at the parish level. All regressions discard the top and bottom 1 percent of the distribution of hemoglobin.* significant at 10 percent level; ** at 5 percent level.
